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(57) A method for transmitting an alarm signal for 
the protection of connections in mixed synchronous 
(SDH) and plesiochronous (PDH) networks based on a 
client signal failure (CSF) arrangement which transfers 



alarm indications from the PDH client transport layer to 
the SDH server transport layer, in order to allow to carry 
out the complete protection for connections in networks 
and subnetworks SNC-P within said mixed networks 
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Description 

[0001] The present invention relates to a method and 
device for transmitting an alarm signal for the protection 
of the connections in mixed networks comprising syn- 
chronous-type (SDH) subnetworks and plesiochronous- 
type (PDH) subnetworks, said connections in mixednet- 
works, comprising both client and server synchronous- 
type (SDH) layers and plesiochronous-type (PDH) lay- 
ers. 

[0002] Transmission through completely synchro- 
nous (SDH) networks is based upon the assumption that 
there is a complete continuity of connection between the 
various network termination points assuring the propa- 
gation of frames provided with all their traffic (pay load), 
envelope and timing (overhead) components. 
[0003] in the case of mixed networks comprised of 
Synchronous Digital Hierarchy, SHD, and Plesio- 
chronous Digital Hierarchy, PDH subnetworks, said 
complete continuity is not possible, because PDH sub- 
networks transfer only pay load traffic bits and not enve- 
lope and timing components. 

[0004] This constitutes an inconvenience when com- 
plete protection of networks and subnetworks (SNC-P) 
during transit through mixed networks should be real- 
ized, because normal alarm and protection signals also 
involve envelope and timing components of the SDH 
frames which are not transferred through the PDH sub- 
networks. 

[0005] Hence, it is not possible to activate complete 
protection from any terminal point to another one within 
the network. 

[0006] Particularly, in the cases of mixed networks, 
only unidirectional failures originating AU/TU-AIS or AU/ 
TU-LOP signals in the terminal protection switches are 
protected. All other failures occurring in SDH and PDH 
subnetworks which do not include protection switches, 
are unprotected. 

[0007] No solutions to the problem of activating com- 
plete end-to-end protection in mixed SDH - PDH net- 
works are known in the art. 

[0008] The present invention, therefore, seeks to pro- 
vide a solution to the application of the connection pro- 
tection in networks and subnetworks (SNC-P) during 
transit within mixed SDH and PDH networks. 
[0009] Therefore, the object of the present invention 
is to overcome the above mentioned drawbacks and to 
indicate a method and device for transmitting an alarm 
signal for the protection of the connections in mixed net- 
works of both the synchronous (SDH) and plesio- 
chronous (PDH) type, based on the realization of a 
mechanism, which in the following is designed CSF (Cli- 
ent Signal Failure), which transfers the alarm indications 
from the PDH client transport layer to the SDH server 
transport layer in order to allow to carry out the complete 
protection of connections of networks and subnetworks 
(SNC-P) in said mixed networks. 
[001 0] To achieve these objectives, the present inven- 



2 

tion provides a method and device for transmitting an 
alarm signal for the protection of connections in mixed 
synchronous, SDH, and plesiochronous, PDH, net- 
works, as better described in the claims that form inte- 

5 gral part of the present description. 

[0011] The method provided by the invention has the 
basic advantage of allowing the protection of connec- 
tions in networks and subnetworks (SNC-P) during tran- 
sit within mixed SDH and PDH networks particularly, 

10 though not exclusively, for: 

end-to-end protection for submarine/terrestrial long 
distance systems running through countries without 
SDH infrastructures; 
1S - protection for mixed access/transport networks us- 
ing different technologies; 

protection interworking with low capability radio 
systems working with n x,2 Mbit/s PDH streams; 
SDH networks interconnected with PDH intra-sta- 
20 tion links, especially for low capacity interconnec- 
tions. 

[0012] Further objects and advantages of the present 
invention shall result in being clear from the following 
25 detailed description of an embodiment thereof and from 
the accompanying drawings given purely by way of ex- 
ample and not as a limitation, where: 

Fig. 1 shows a schematic block diagram which real- 
30 izes the protection - function for connections in 

known SDH networks; 

Fig. 2 shows a schematic block diagram which real- 
izes the protection function for connections be- 
tween PDH subnetworks and SDH subnetworks in 
35 accordance with the present invention. 

[0013] The functional model defined by ETSI (Euro- 
pean Telecommunications Standard Institute) recom- 
mendations for SDH networks is based on the well 

40 known ISO standard for layered client-server architec- 
tures (in the following called "layers"). 
[0014] This model allows the alarm and protection sig- 
nals such as e.g. "server signal fail" (SSF) or the "trail 
signal fail" (TSF) to flow from server layers to client lay- 

45 ers, or the alarm and protection signals such as e.g. 
"Alarm Indication Signal" ( Al S) to flow from the client lay- 
ers to the server layers, as described tor example in ITU- 
T recommendation G.841 which describes how the pro- 
tection mechanisms operate in the SDH networks for the 

$° detection of said alarm signals. 

[0015] With reference to Fig. 1 there is shown therein 
a schematic block diagram which realizes the protection 
function for connections of known SDH subnetworks in 
which also the SSF, TSF or AIS alarm signals propa- 

55 gate. 

[0016] MC indicates known connection matrices; A in- 
dicates known adaptation functions of the formats in 
passing through the various layers; TT indicates known 
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termination functions. Their formation and operation are 
described in the above mentioned ITU-T recommenda- 
tion G.841, well known to a person skilled in the art. 
[0017] Bidirectional connections between SDH sub- 
networks protected by protection (SNCp) and working s 
(traffic) (SNCw) connections, the termination functions 
(TT) and the adaptation functions (A) belonging to the 
server layer and the connection matrices (MC) belong- 
ing to the client layer, are established. 
[0018] In the connection matrices MC there are fur- w 
ther protection switches (designed as 1 - 2 in figure), 
which in the case of failures, switch between working 
connections (SNCw) and protection connections 
(SNCp). 

[001 9] As it is known for example, from ITU-T recom- is 
mendation G 707, the SDH frames, which are formed 
and transit in structures as shown in Fig.1, consist of 
multilevel synchronous multiplex nested structures, the 
fundamental components of which are called Synchro- 
nous Transport Modules (STM) at level N or STM-N (N 20 

= 1 ) indicating the bit rate (for example STM-1 155 

Mbit/s, STM-1 6 2488 Mbit/s). 

[0020] Each STM-N module is composed of one 
header part called "Section Overhead" (SOH), contain- 
ing auxiliary administrative and timing information and 25 
a subsequent part called "information payload" contain- 
ing the information part, organized in one or more so 
called "Administrative Units" (AU-n). 
[0021] The latter is in turn composed of one header 
part called "AU pointer" and various hierarchies of so 30 
called Tributary Units" (TU), composed of their own 
overhead called TU pointer" and "Virtual Containers" 
(VC) of various hierarchical order (basic order VC-11, 
12, 21, 22 or higher order VC-31 , 32, ...): the latter are 
in turn composed of a heading called "Path Overhead" 35 
(POH) and a part containing the actual information or 
paytraffic called "payload". 

[0022] The "Alarm Indication Signal" (AIS) is a signal 
of the "all-ONEs" type, which is generated by the adap- 
tation functions A to replace the normal traffic signal 40 
when a failure condition is present in a determined point 
of the SDH frame. The signal AIS is inserted at the point 
where it was originated and propagates in the client to 
server direction. For example, there are the following 
types of AIS signal: 45 



in the whole VC-n. 



MS-AIS: Multiplex Section AIS, is an "all-ONEs" in 
the entire transport module STM-N, exception 
made for the field RSOH of the "section overhead" 
P art : so 
AU-AIS: Administrative Unit AIS, is an "all-ONEs" 
in the entire TU-n, including the TU-n pointer; 
TU-AIS: Tributary Unit AIS, is an "all-ONEs" in the 
entire TU-n, including the TU-n pointer; 
VC-AIS: an AU/TU-AIS which reaches a known tan- ss 
dern type connection and is transferred into an AIS 
virtual container (VC-AIS) within the Tandem con- 
nection; hence, a VC-n AIS signal is an "all-ONEs" 



[0023] The "server signal fail", SSR and "trail signal 
, TSF, signals are inserted and distributed within the 
SDH frame structure between the client and server lay- 
ers through the adaptation functions A. 
[0024] The SSF signal informs on the "signal fail" con- 
dition of the associated data signal which contains the 
all-ONEs" AIS pattern due to that signal fail condition 
Signal SSF, when transferred to a connection function 
represents the SF signal failure condition which could 
trigger a switchover of the above mentioned protection 
switches. 

'[0025] In the case of mixed SDH and PDH networks, 
said alarm and protection signals (TSF, SSF) are not 
transferred across the PDH subnetworks, because they 
contain the envelope and timing component of the SDH 
frames. 

[0026] Some non limiting examples of failure or alarm 
anomalous situations for which complete connection 
protection in networks and subnetworks (SNC-P) would 
be desirable are; 

[0027] PDH AIS: this is a fault which indicates that a 
failure has occurred in a PDH subnetwork non adjacent 
to a NE SDH network element, or in an SDH subnet- 
work. 

[0028] PDH LOS: this is a fault which indicates a net- 
work failure in both intra-office and inter-office PDH link 
adjacent to a NE SDH network element. For example 
intra-off.ee connections of NE SDH network elements 
through PDH interfaces are often used by network op- 
erators. 

[0029] PDH LOF: this is an alarm which is effective 
for protection against frame alignment problems in ap- 
paratuses at the client layer level 
[0030] PDH EXBER: this is an alarm which is effective 
for protection against signal degradations. 
[0031] To solve the problem, the basic idea is to pro- 
vide a client signal failure (CSF) mechanism which 
transfers the alarm indications from the PDH client 
transport layer to the SDH server transport layer in order 
to allow complete protection of network and subnetwork 
connections SNC-P in mixed SDH/PDH networks when 
the subnetwork is a PDH one. 

[0032] Once said alarm conditions have been detect- 
ed by the SDH NE network elements, in order to activate 
the protection for network connections, they must be re- 
ported to the protection switches using a signal which 
they are able to understand, mainly a so-called client 
signal fail (CSF), normally of the AU/TU-AIS type de- 
fined above. 

[0033] In the presence of a SSF signal generated by 
adaptation functions in the client layer to server layer 
direction, or when a failure occurs in the PDH subnet- 
work, the adaptation functions generate a CSF signal 
for example of the SSF type. This signal in turn deter- 
mines the generation of an alarm signal of the AU/TU- 
AIS type, consisting of an "all-ONEs" condition in the 
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whole virtual container (including the POH field) which 
must transport the PDH payload during transit from the 
PDH frame to the SDH frame. 

[0034] To insert the PDH payload into a SDH VC, a 
certain number of stuffing bits are added to the PDH 
payload which serve to recover the timing between the 
SDH and PDH frames, generating a "synchronous pay- 
load envelope" which constitutes the SDH payload to 
which the heading OH must be added. 
[0035] The CSF signal at the PDH input port results 
in an SSF type signal at the selection input which acti- 
vates the protection switch. 

[0036] Hence, the proposed arrangement is based on 
a combination of switchovers generated by SSF type 
signals for failures occurring in SDH subnetworks con- 
taining protection switches, and of CSF type indications 
which propagate from damaged PDH subnetworks to 
SDH subnetworks. 

[0037] Fig. 2 shows how CSF signals are generated 
and propagate at the interface between SDH subnet- 
works and a PDH subnetwork. The adopted symbols 
comply with those used in the respective standards. 
[0038] E12/P12, E4/P4, S4/P4, S12/P12, S3/P3, 
E3/P3, S4/S12, S4/S3 and MSn/S4 indicate known ad- 
aptation functions, while E12, E4, S12, S3, E3 and S4 
indicate known termination functions and MC12, MC4 
and MC3 indicate known switching matrix functions. 
[0039] Let us assume that the 2 Mbit/s, 1 40 Mbit/s and 
34 Mbit/s PDH signals (frames) are present at the ter- 
minations E12, E4 and E3 t respectively 
[0040] When an alarm signal (SSF type) is present at 
the inputs, theadaptation functions S4/P4, S1 2/P1 2 and 
S3/P3 generate a CSF signal. The CSF signal is of a 
nature similar to SSF. 

[0041] Consequently, the adaptation functions 
S4/S1 2, S4/S3 and MSn/S4 generate the alarm indica- 
tions TU-12-AIS, TU-3-AIS and AU4-A1S. 
[0042] The adaptation functions S4/P4, S1 2/P1 2 and 
S3/P3 therefore include a supplementary function for 
detection of an "all-ONEs" condition in the payload gen- 
erated by the CSF signal, and to generate an "all-ONEs" 
signal type at the outputs. In addition, the adaptation 
functions S4/S1 2, S4/S3 and MSn/S4 include a supple- 
mentary function for detection of an "all-ONEs" condi- 
tion at their inputs, provided by the CSF signal, and con- 
sequently to generate the alarm indications TU-12-AIS, 
TU-3-AISand AU4-AIS. 

[0043] The foregoing is believed sufficient for those 
skilled in the art to understand the inventbn. Modifica- 
tions and variations will be readily apparent in light of 
this disclosure. The actual scope, however, is defined 
by the following claims. 



synchronous (SDH) subnetworks provided with 
frames and plesiochronous (PDH) subnetworks, 
said connections in mixed networks comprising cli- 
ent layers and server layers both of synchronous 

5 (SDH) and plesiochronous (PDH) types, character- 

ized in that it comprises the step of transferring 
alarm indications (CSF) from a plesiochronous 
(PDH) client layer to a synchronous (SDH) server 
layer, said alarm indications (CSF) being inserted 

io in the frames of said synchronous (SDH) subnet- 
works, allowing to carry out a complete network and 
subnetwork (SNC-P) connection protection in said 
mixed networks. 

75 2. Method according to claim 1, characterized in that 
said alarm indications (CSF) are embedded in the 
frames of said synchronous type (SDH) subnet- 
works by means of adaptation functions (S4/P4, 
S12/P12, S3/P3) so as" to allow the generation of 

20 alarm signals of the "Alarm Indication Signal (AIS)" 
type. 

3. Method according to claim 2, characterized in that 
said alarm indications (CSF) consist of an "all- 

25 ONEs" condition in a portion of the SDH frame cor- 
responding to a whole Virtual Container. 

4. Device for implementing the method according to 
any of claims 1 to 3, characterized in that it com- 

30 prises means for recognizing said transfer of alarm 

indications (CSF) from a plesiochronous client layer 
(PDH) to a synchronous server layer (SDH) and for 
generating said alarm signals of the "Alarm Indica- 
tion Signal (AIS)" type. 



35 



40 



45 



SO 



5. Device according to claim 4, characterized in that 
said means for recognizing said transfer of alarm 
indications (CSF) are comprised in adaptation func- 
tions and generate an "all-ONEs" condition in a por- 
tion of the synchronous SDH frame corresponding 
to an entire Virtual Container. 



Claims 55 

1 . Method of transmitting alarm signals for the protec- 
tion of connections in mixed networks comprising 



BNSDCCID: <EP 0926852A2_I_> 



EP 0 926 852 A2 




• 



(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(11) EP 0 926 852 A3 

EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

30.10.2002 Bulletin 2002/44 

(43) Date of publication A2: 

30.06.1999 Bulletin 1999/26 

(21) Application number: 98440294.1 

(22) Date of filing: 18.12.1998 



(51) lntCl7; H04J 3/14 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl PR GB GR IE IT LI LU 
MC NL PT SE 

Designated Extension States: 
AL LT LV MK RO SI 



(30) Priority: 23.12.1997 IT MI972850 

(71) Applicant: ALCATEL 
75008 Paris (FR) 



(72) Inventor: Coltro, Claudio 

20060 Cassina de Pecchi (Ml) (IT) 

(74) Representative: Colombo, Stefano Paolo et al 
Alcatel, 

Intellectual Property Department, Vimercate, 

Via Trento, 30 

20059 Vimercate (Ml) (IT) 



(54) "ytrrirs^^ 



(57) A method for transmitting an alarm signal for 
!o^ r0teCti ° n ° f connecti °ns in mixed synchronous 
(SDH) and plesiochronous (PDH) networks based on a 
client signal failure (CSF) arrangement which transfers 



alarm .ndications from the PDH client transport layer to 
the SDH server transport layer, in order to allow to carry 
out the complete protection for connections in networks 
and subnetworks SNC-P within said mixed networks 



MCI 2 





Printed by Jouve, 75001 PARIS (PR) 

SNSDOCIO: <EP 0926aS2A3_l_> 



EP 0 926 852 A3 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Numbor 

EP 98 44 0294 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFCATION OF THE 
APPLICATION (hit. CI. 6) 



EP 0 823 800 A (ALCATEL BELL NV) 
11 February 1998 (1998-02-11) 
* abstract * 
figure 1 * 

column 1, line 34 - column 1, line 44 
column 2, line 1 - column 2, line 3 * 
column 2, line 33 - column 3, line 11 
column 5, line 18 - column 6, line 18 
claims 1,2 * 



EP 0 891 052 A (FUJITSU LTD) 
13 January 1999 (1999-01-13) 

* abstract * 

* figures 3,4,8,10-12 * 

* column 6, line 15 - column 6, line 25 * 

* column 6, line 46 - column 6, line 58 * 

* column 7, line 15 - column 7, line 56 * 

* column 8, line 13 - column 9, line 6 * 

* column 19, line 29 - column 21, line 57 
* 



EP 0 652 658 A (FUJITSU LTD) 
10 May 1995 (1995-05-10) 

* abstract * 

* figures 1-3,5,15 * 

* column 3, line 56 - column 5, line 8 

* column 6, line 8 - column 6, line 46 

* column 7 ? line 3 - column 7, line 15 

* column 7, line 26 - column 8, line 3 



The present search report has been drawn up for ail claims 



1-5 



H04J3/14 



1-5 



TECHNICAL FIELDS 
SEARCHED (lnt.C1.6) 



H04J 
H04Q 



Phicn of seai eft 

THE HAGUE 



Date of completion of the search 

30 August 2002 



Examiner 

Mol inari , F 



CATEGORY OF CITED DOCUMENTS 

X . sarficulafly relevant If taken alone 

V • parftcul;vty relevant 1* combined with another 

document o1 the same category 
A technological background 
O • n on -written disclosure 
P : rt termed* a! » document 



T : theory or principle underlying the invention 
E : earlier patent document, bul published on, or 

after the trtlng date 
O : document cited in the application 
L : document cited for olher reasons 

& : member of the same patent family, corresponding 
document 



BNSOOCID: <EP 0926852A3_!_> 



EP 0 926 852 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 98 44 0294 



This annex lists the patent family members relating to the patent documents cited in the above -m«nti rt n«H e. 

The members are as contained in the European Patent Office EOP file on above-mentioned European search report. 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

30-08-2002 



Patent document 
cited in search report 



Publication 
date 



EP 0823800 



Patent family 
members) 



11-02-1998 



EP 
CA 
US 



Publication 
date 



0823800 Al 
2211053 Al 
6055226 A 



EP 0891052 



EP 0652658 



13-01-1999 



10-05-1995 



JP 
EP 
US 

JP 
EP 
US 



11032042 A . 
0891052 A2 
6128284 A 



11-02-1998 
09-02-1998 
25-04-2000 

02- 02-1999 
13-01-1999 

03- 10-2000 



7131474 A 
0652658 A2 
5491696 A 



19-05-1995 
10-05-1995 
13-02-1996 



2i For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



BNSOOCID: <EP 0926S52A3J .> 



3 



This Page 



Blank luspto) 



/ 

I 

__*_* 

This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS >• . \ 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



Page Blank (uspto) 



